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PROBLEM TO BE SOLVED: To 
provide a fine and highly reliable 
ohmic electrode structure, having a 
low contact resistance of on the 
order of 1 0-7 Q.cm2. 

SOLUTION: A structure comprises 
an SiC substrate 1, an n^ype SiC 
region 32 formed in a surface of the 
SiC substrate 1 , a field insulating 
film 5 mounted on the SiC substrate 
1 , an electrode film 7 spaced a fixed 
clearance (sidewall gap) 77 apart 
from the field insulating film 5 inside 
an opening part which Is opened to 
expose the n-type SiC region 32 in 
the field insulating film 5. a heating 
reaction layer 8 disposed between 
the electrode film 7 and the n-type 
SiC region 32 and a wiring 
conductor piece 9, which is in 
contact with the surface of the 
electrode layer 7 and extended up 
to the upper part of the field 
insulating film 5 inside an opening 
part of the field insulating film 5. 
The fixed clearance constituting the 
sidewall gap 77 is controlled to a 
value, which is smaller than the 
thickness of the field insulating film 
5. 
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^ffitcja*?W«cjf5fi£3ti/cnMS i cm$,l (i. S i C 
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^'-V^fflt^ :7^-;UFt6i»l8*nSS i CMJ^^ 
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©i,^'rtv3!)> 1 mism.<D:t- s i'ii@fiij§f*©Kjt:&s 

mo>±.mcm2 ©«i*M*jKfiS-r •sxg^rMJcwr-s c 
[0 0 5 1 ] 1 4im<D^mit. umm 1 aietg 

©:t-5 •;'i?mffi1llj&f*©g!^:^Fj£«C*JC»r, 112©^ 

f^mimm-ri>mmic. m 1 ©«*ig©jg>t©astc5t 
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*-r SXg^rf^ Jra 1/ C <!: -5. 
[0 05 2] ISSaSl 5ia«t©l%?B«. (-f)SiCS 
«<!:, (a) S i CS^©^aa{Cji»?flfjCC?f5R£$*lfcn 

MS i cmmifihrj:?>^m^mt. o^) s i cs« 

©±«:|Sg3n/c-7^-;UKi|6igilit. 
Kt6^tt»{ci^$I^©^M^ISW-r^ct ^tc|3P$ 
txfc§3ng|J©rtSi5K:teot:. :? ^ --"b FffeiitlS*^ 

10 iteMiM©mSB©rtSP«:te(,i-c. :? -Jl' FI6SfeM*>6 
-S©rai!t^Pi-C> fl-3mfflR<!:^mffi«i0c©ra{ciBa 

©rt^tcteo-c. m&B(ommiicmL. ao7^-;uF 

i^«:^-C*SCi€rSSir-S, It^^ 1 5te«g©^ 

a»s©B««c-eia-enegL.. sci{c>FhS]Lfc^|i^(*« 
J*©ii>%< i*)— :fr-c&s. m^mi 5ieig©^?B{cj; 

©l^gptcfcli-c. 7 -f F*6igli*^6-^©S^*P1 

^^mtim\ y ■< -Ji' F^jiisis-r -2, c <t*i|tsjh 

tiS*5. MCC. 5 •> i7Sg©JSgP51^g|5(C*sW^,^ 
IS- S i C - S i O, ©37C?R*??StEK: J:SgFa©i/ 
g.^ h + -^^©3fe^4>iaigtti*-S. 1 (CiJt^-C 

giWL/fcj;^K. 5(cM5e-r* rs i cwm> 
mmm\ s i csfe©^ffi{c. icjtnMs i cmm 

30 *ieii3c^i««i^J|SAi)gfi)cSiT,^ti^©^{c®^3n!& 
\.\ S i CS«®aM©-gi5{Cffe©4i^<*Sg^ 

JSrii^i^b^l^CciegL/. ^©■t'xJUJBt^©i|£^»^Jg|© 

i CSffi©affi©^M«:fte©^^»^J|li«rX fiJ + 
;Wfi5E:6L/. *©xf3r^-->i'^HiSS0yfc^^^^l|g©^ 
ffi©-g|5tc^^ffi^JiiS:JBg£r-2. J: ^ feis^tit^sn 

[0053] nam i 6iatt©^w«. is*^ i 5iB*s 

©^|i^^SlgK*}t,^-C. -^©PBmi. 7^-;UFi»igfe 

[0 054] It^iBl 7iB«©ffe?)l«. ('r)SiCS 

K©^B©ii^^C < t a5CC^;f^$©I^S©nMS i C 
^i|{*»^^cS^^«Iig{?rffJg£-rSXIi<i:. (O) S i 
CS«©«®*i5t^-rSXSi. (-'^) Si CS«©« 

m^y 4- )\'Yimimr:'vmr^jLmt. (x)^-^- 

S©Sia:«-7Xi'l5f*JgE!E-rSXgt. (*) 

(C^aJ^^W. v;^i7^^ir->;S:jfJtiK-r-£>Xfii. 
C-^) C©■7;^^7/^•^r->5:^^,^ 7 F*6^)15: 

50 ^ms^JS©aM*si5a-r.2>*-cj:.^»5^>i^LPana5^: 
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icy ^-)iv!&mm=&*--^^--:i^v^>'!/L. m^&m 

momm^. W, l cr)^(*M«:ii«f SXHi. ( -J ) -? 
X i'tt^l^S-r a C <»: (C J: <3 . rapgq®rtS|J©3E«S^ 

tt^H^^CCfct^-C, S i ca««:fSi*!iffiL/. ^ 1 CD« 
»li©^K-<!:3EmS«S^i®»D^]gl£:@**tST-E.X« lO 

^. If 1 7 £15©^?^® r^EmSMJ^J iS^ 

snsr>^-*f haB©ai$AJ^wffl3R-5., */c. c 
tH*s. 19^31 1 5 tmmic. m>m 1 7 k^^-t^s 

rs i CBS©affl©ii>Aj:< i fe— gCtclg:T^if«!B!BgS© 
nS[S i C8a^*^6)i:SiSg^^*0^-raXSj 

S i CSS©«M«:, ii[«nS!S i C^iS*»e.%-5 
im@«ilS^J^fi£T-2>lS^©i?>{C|©^$li)5:ti, m 
tf. S i caS©^ffi©-gp{c. fl&©^(*MJS*-5x 

©ii£gimii*©^ffl©-SPtc±mtiM«*?^R!it-.5 J: 'J 

^cXflrfcMt,^. 

[0055] it^a 1 8l2tg©^HJ«. 1 7 §348 

j^?i-r-sx?itt. mmiticxn. s i c»«©^ffitci^ 
®{tM^^s-r.5xsi, c<Dmmitm<D±Mic. mm. 

[0056] mmm 1 9iast©^?««. li^Ris 1 siets 
©^P^*i?g©Si^:Srffi«:*ji,jr> SSiS?^bM*^ST-s 40 

Xg©»{c. (»K<tllS©J:3PCC. 
Xfi^MtcWT C i ^gl'i r 
[0057] mtm2 0 iHiK©^l§t*. 17-1 
9©t»Tn*i 1 :BKS8©*^ft«iB®»iiS:i3r«fecc*ji,> 

[0058] 

[|feB^©jam] i|*^ii2i!c©^?g«:j:ntf. 
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t*iAd:Ci©-c. ^ K«y*ia©«5i»tt*s*t}#ta* 

<. S!{3t^3*«3*Si^<itrS, Mfc. »n«lSt5®©l£g|5 
^1-igtgCK;teWS^-S i C-S i O2 ©3^3^*#S 
Ic.«cJ;i.«Fi©^'3 h + -lt-^©^fiK4>lHlifitH*-5© 

a l-+-S^©^^tCf$^nS[S i C««©*^:&[^ 

©mds©jsn©ffiw t> i^ci^. 

[0059] »*]B2sBK©^?B{CJ:n«. mfiiMRC^ 

immt-m<omm^ t miumm. t (DfnoT^m^ . y ■< 

[0 060] ft^JB 3 iB|g©^?gK:J:ni*, -/ K 

m^mDTmc, s i c©K{bs*WL/ri,»s. s i c 

©iftffi^fb|g|«. s i ©?S»S$fb«fcific^'>y 3>B8{bJR 

(S i O,M)-C*>0, S i Ci©W[S?St{4*s^i>nc<. 

[006 1 ] Si comsnm<ommmnnm.mi. 

1 Onm-Cl 4MV/cmga-C*.5. mMim^ 

(oysmx-misn^fcs i o,m(ommmmmnmmt. c 

tilct. S i C©i^K^b]^t(^'f©«^©«5ii^)l=&. S i C 

m'f:4-^oiy-^mLtcy -( -jivi^momomc. :t 

[0062] ±ie©J:^«C. S i c(omMitmit. S i 

tmitmiCiSi^^s io.^v&^o-c. BUF^mtcift 
■rsx»,^>yjis«i oonm/^ga-c*s. cn 

(CtbL. CVD-CiSmt}^::S i 0,lg{i:*fr^x >9^> 

4^sst*i. 5fg3!i>p.3(gaiiii.n BP%. mmmbsm 

tC^S^?«(ca:nt*, S i C©S»ffiftK£«i1-©«<r©S 

i o,Bi^. Si c<Dmm^tmco±mcBis.vxi.^i>(o 
■c. s«snswff. ffic^i?a»iia. «ffi©siitt. m 

B H F svgccjptT ifmm<DmMimm u-t , 

a^©iji^(*:7-a-fe>^;&t*fflffl^-5©-C. ^»^cC3i--5 
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[0063] f»^6 tEt8®^?5«:J:txtf . v -t -JV F 

mtim^y -t -ju KJfeMtHKif b-cc»^ct>'©-c-. m i © 

^S<*ll©«M-!&>6^fiS^ilfcSSii<!: 7 ^ --lU K^J» 
©g?«^)3&JiiUit»oraiS«. :*:3f5WK:|?fiL.i5:t^ C 

•rSXgfC*}(,^-C. » 1 ©^«cJg©5RK-©J6S|5J1-iSSaJK: 
*jW5^BI-S i C-S i ©3S^©#t?y^^<:fc^ 
3&s???5tL/)&:(,i©-C. 3 7c?S©]gt£:«:J:^^^©->3 F 30 
+-«^©^^>@Mm*. {£l^=i>5ri' h^tri^Ji^ 

SIS i C«Rii©*^:&[6]©aS&©SEtl©PflSt<Ct>. 

[0 064} ii^ra7ieig©^?g(cj;ntf. s i cs« 
s©-r. S i co^M^^oy-*. «a:«:il8ffi^bfcj: 

•5^6-rciAj:t». ^fc. S5^fbiyi^©5?^«. CVD 

S**Sfflolt6-e*s*t. cn6©. «iK^bWJ1^:^K: 

<««i*(im*s. o*»). imm.tt-fs<Dnmo:)mmttji 

SCi*JBj#fet?*>a©-C. 1 0-'Qcin'^mg©(6C» 

[0 06 5] m^msiim<Dmaicj:irn£. mm\:xm 
oysmvs i cstg©^ffi{c^^iSiitt^^K^i«s-r 
sxfi^^twft,^ c©g?3g^t4*e^m©^©f*cc. 50 
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f^BE^btcifJS i CSS©^®il!^3S3ai4ife^Mi© 

(c. jsg:©ssiitfti;ccfc5s i cs«©affl*^^py'•© 
y >yffi^©sfti©!K!)ii&^(.^mt^fl<3^iaK:@w«c 

Jnii^iEainss i cM^Si©#^©•t'^cIy- 

6. 1 Q-'Q cm'-&fi@[©.iac»3>iri' FS 

Jap c Srll3#«c|iS C tft^OiM^o 

[0066] s»im9sm<D^m(icj:ii,it, ^imi& 

:7'D-bxt?Jiia©-7 F*<se^Ci*JfiH*-S© 
r . 7 * h vv y -5 ^ xii-cffi#K: . 7 ^ Kitei^ 

MK, C©-7;:^i'>'\-^->^:^©$Sflgti-C. 

F uy;^ F©±a5{c0 1 (Drnt^m^mmrtiit, ^e-© 

-c. >jy biryxm'hmmicm^iii^^h, 
[0067] if*j® 1 osmic%^^mic^tnt. y ^ 

i CMJ^©^ffitcSiJ^-rSft|i?:^7^-:' -T-jSJ, -i;* F • 

x9 3=->i/'i:e**zKtcj:sy>x-c^3n5©r. f 

^-f • i^?^>^'©JSIE^^■r*S-'^-^ Fa • 

>©n^s i cmm(Dmm^<Dmi-=tm-p. mw\tj:^^x 

PgPSPKSajLfcnSS i C^J^©aBD©r?^n 
i CM^©^ffi©flH<b*5Wxl[i«:B$±Ul3|55. 

[0068] f$im 1 1 tasgo^HjK jjnfssjs 
®'&jf^ss-rsB(r©ii 1 <Dmi^m<D^f^<Dm^f)imm^i-L 
rt^.5©-c. <Sk:H 1 ©ii«sS©^K-j!»i^^«:»pi^jS: 

P;5±ffl3feS, fitot. nSS i C^^©?«^«:f^^=i> 
5ff F«!S©Sllt-¥>. nSS i C^l^©^lPftlt{Cpp^ 
'J-i'mSfe©it;*c5rW5aj{CP^i±m*5, MK. JD^^lE 
llfl5s£©/c«6©S i CSK©l8U!!iaxii©:/a-fe;^ • t 

3 > ^ F tsei©si^«: Ditetc -r 

[0069] 1 2IBtt©^Bj(cJ:iT,«, 

*©»ff7&J*iW3n)fe^^ffcttS:H^*-C^JOSL/. ttl 

[^]gic:.il^^RgL.riiS©-c. j)n^sit:Ji3feiiS©fcis?)© 
i^iai^Ji/ia-cH 1 ©®»^©^>t-©affi{c^fk^A5*D 
^.Ci^RS^dlJKS. C©/cJ6. H 1 ©^(*P©^>t*^ 
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m^^^mm^^msx^mc i (Dm»m(Dmn<Dmm 

5 * 6 X ^ > 1^ *s ojtg i i^j: 
[0 0 7 0] n^m 1 3iB*E<3[)^?acc J:n{3f. S 1 CD« 10 

[0 0 7 1 ] m^mi Amm<D^m^^ti\t. mc^ m 20 
umm^xm 1 <oM^m<om)^(DmM^mitmM^^ 

[0072] 1 bumsD^mdc^tiu. ^=mw^ 

y ^-)\^Y^mt^^Z^i,r^\,mmjiCrj:'r>x\i^^<D 30 

m»mm(D^mm^^(omsi(^cm^;^tifcy ^ -ji m 

tfc. mmm^mfs,-r^±mum^^y ^-Jimm 
mcmLxi.^rj:i^<Dx\ V ifm^<Dmmmty ^ 

cc:t- 5 i^wM<D^mmi)mmr ^ c t j^trj: < , ^i^^ 
i^mm<Dm^^^^^im<f3::h. ntc, 40 
mo:>mM9\'mmcio^^:6^m- s i c - s i 02 osyt 

iUM^<ov. fsc^3>^>7 ht&tKot-^ y^mm^m 

<7)*£*. mmj£xKr>mm(icmiiF'^mrj:^mi^mmm 
m^c. mt)m^mwmm^^i.^x{t. sc^^r 

[0 07 3] m^m 1 6ietK(Di%Hjtc j:n«. mfflns 
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[0074] if*^ 1 itm<D^m^^n\t. ^^mwm 

^m®^?fMT^3^ci?>(7)^ 1 (oM^mom^^ty ^ - 

yi'WM^^&mm^o mirc. y^hwi/^y^xm 

<ox. mio:>mi^mo:>mn^mm'r^mMimt<omM 
mic$>^y ^ irmmmi^^mumfxmxmTt: (m^) 

^fc. ^-^-j^m^^mfi^r^^mum^^y ^ 
-^i' \'m§^m(<cmLxi.^rj:{.>(Dx\ mi(omi$m<omp^ 

y'u^-::^^jmc:^-^y i^^tmnr^ctu 

onm&jtm^^r ^xmc^^^x . 
(omM9^mmc^\ff^^m-s i c-s i 02 <037m 

^y^mt. i.>t>^^ ^'jybty^ij ^mi>>x^<^-:^ 

[0 0 7 5 ] 1 sim<o^m(fCj:ti{t. s i cm 
mmmi^cy h^mmm^mf&r^xm^t. s i 
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^Ctf)^'^mV^^(0'C. 1 O-'Qcm^^fiSCDffiCi 10 

[0 07 6} 1 9iBt8<?:)|%?§cc SffiiSifi 

[0 0 7 7] iS^:®2 Oieigo[)^HJccJ:4i53:. 

n > ^ ^ h s!n<D^.tt^. ^mmmmo^^^mi-f tcf$ ^ 

[0 0 7 8] 

i^fcmmmKm(^^^^x hm^co-j-mcomm-ptt 

[0 0 7 9] (micD^fiSff^Si) 01 CC^'rJ:^{C. * 

^BJCDH 1 COHjSfeCDffJSCC^-S :t - 5 y ^ 40 

s i CSS 1 . Si cs« 1 ommtcmvimtfcmm 

^tltcnms iCm.^t3 2. S i CStg 1 0±CC$gg$ 
S i C«iS3 2CD^ffi*StB-r-5J:^&cgan^ti/cBfla 

xxms^riftmkmi. y ^ -)ui^wmmb<omni^ 

7 7^Pi-C. aomffiM7 inMS i CMi^3 2CDP^CC 
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6«^Snrc^^. mgSi7<^:nSS iCMiS3 2<tO 

2 t^m7(om^x$>^m 1 (omi^mtommmt^^fC 
j:->xmf&^rifcmx&^. mm,^^ vy'i 7=^mf&L 

^im^icmm^tixi^^o 

[0 0 8 0 ] nMS i cmM3 2ftt. i^C^^S^T-^S 

^wr-s. mtf. n^s i cMias 2<Dmmm'¥-mm, 

{t'prj:<, i4>lxiO**/cm^--2xi 0"/cm 
V *f^L<(il X 1 0' ' /cm' -8 X 1 0^°/c 

s i cmm 1 5 y ^mm 

m^i^^mmr^^mt^^m^^c^'oxmrj:^. m^\^t. 

MOSFETJ^cC^pM. me S F ET-^^^a > h=^^->'^' 

';^^-Y^-K^6n mm(D^ ^ cc^tMtsccfB oxm 

[008 1 ] m«im7 ©SW'r^>-5^ 1 CD^Stt^^tiN i 
Oti35»:*^3?> (T i ) . i^nA (Cr) . a?>^JU (T 

a) . ^ly^T.'r'y (W) . '^:'>!:/r'> (Mo) r^^(D 

rc^^o CC?:>mSM7CDil<;^&inMS i CMi^3 2C0ffi: 

WiM^<r>m^ 1 /2 *?S(Dttr * ^ c tim.^ L c^o 

[0 08 2] mffi]S7 tC». ffe<Z>gPffi(D:f- 5 ^^ffi 

^wcthwmm^x^ ^ . ^^MW&m,(o^w^m^t o 

^^*ffli9^{bU. S i CS« 1 CD±«:iaffigccE5»J-r^» 
«i9tt*it9;&5fi|t|-r6a C<7DiB*a2»«i:*it9CC«. 

'm^r}\^%.:^^i>. (A I ) , rjb^ ^'^A • ->y n> 
(A 1 - s i ) fts. r;i^5r,H;A-i@- s^';3> (a 
I - Cu-s i > fts. ^ (Cu) . ^a?> • 5?>^X 
(T i -w) ^^u^tm^^^ti^. 

[0 0 8 3] :7-r-;^K«iiSM5l*. SiCSfilO^ 
«ig»OC:feC^T. rj^ffi{tia3i«ffl^<D^3^j:^jej« 

Mj its. PSG {^k.imal'y'^) BSG (5ifl 
. BPSG (liD^Ii®;^^X) ^l^«S i 
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btts i o^lmo^mm<DM.v$>^, mtf. cvd 

immmmmyi-mcj:zs i o^m^m^-^^, m i 
s i c (Dmmm 3 s i mm^mj;: o 
s i i»KftjgKittc=>s i o,ig-c*s. fmimt 

[0 0 8 4] -s-or, s i i^^^biicciatiS i ccDi^ij 

im 3 . J?310nm-C14MV 10 

S i 0,ll©i^i^«SI?!aga. C©fiiJ:»3 4>/h$ 
Ci. CVD-CJtffllU/cS i O.IB©i|fi»K«S 

I^DJ¥3 1 0nmT6MV/'cmSS-C*-S 

©-C. ^8f^mff«a*S'j^-ria«*. b^bkccs i c© 

[0 0 8 5] */c. S i C©i»mfkl!i3«, S i Igi^'fk 

■y^ytfAmt 10 0 nm/^Sa-C*"5o CtlKJt 
L/. CVD-C^aU/tS i 0,li{C*f-r'Sx-??>i/jg 20 
mm. 5fg3&>e3i5feiat». fieo-C. BHFS^{c>Pf 
t-* X ^i'ilK^jM^TtiK. I^IRtc S i C ayfm 

{bis 3 i±si5seMS)g4 t{tmmmrc»>^,^ 

[0 0 8 6] 2 5'P{C«. CVD-CltabitS i 0,je 
S i -O-S i*S^^*iS i C©^^ftM3 J: 

[ 0 0 8 7 ] a 1 Ks^r J; ^ s i c<Dmm.itm&i.9^<o 30 

«A,OS i 0.||i3?©±a5*6jt|R4>£, S i C<Dm^\t 

S i C©«M■=e^^PS^-^M^!f^cffi^^ 

[0 0 8 8] l^^{tflS3©/5S{i2~5 0 n mT-*>*C 
i^iS^OC^ 5-2 0 nm©®H©«iK{bJR3 

©ilS*Ja*Lt». i*SS{bBl3©;f3*J> 5nniJ:0» 

^ffi©»»^Ji*^*r*^*%6i>'{c«ffi©M%*^ 40 
±iBiiH©i!ftKf tii 3 ©jf $ *sw3Si^c5aim^ e.-r „ 

[0089] ^KfbM3©J?3 <i:±gl5^M4©/13 i 
^■^Vcbfc-y -f K«6i»)gi5 ©iKI/?»> 1 0 0 n in~ 
3 Mm-C«.SCi*5S*Ut,>c 300niii«Ji-C 
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s©r. 3itimiy±»jifSL'<%i». mffiSTS 

il''»Di^Jlt«8©mSi:<b6aDS?<iM£©N©^|t^ (ffllJ 

S+> f 7') 7 7 «, 7 F*6^M5 ©If^^fEKic 

*i**«3/Sl>©«*f*L<«ct>. Hp-fe. SfcM^^b*^ 
^L/cJ©^tc«. 1. 5wmfiS*s. 7^-Jl/Kie»M 
5 ©/S$ ©^fflfif)<i±®-C * •& . 

[ 0 0 9 0 ] a 1 tcin-r<f: ^ ic, mi (DnmoBBicm 

mm 8 *5ifcK, ^ K^M5 ©ggpgp©rtaJK*j 
i^r. y ■< Fitei^KS *>^-s©p^i^ (fM+> v 
T") 7 7*iia-ciBa3nm5©-c. «ffi)Bi7RDftinJ» 
stEB 8 ^mmr^^mm^ijK y -* -jI' f*s^si5 t 

$<T,-5C<!:*iia:l-»©r. 7 ^ K»i^)«5 ©i^iS^ 
tt*s^Ul*5. Sfc. mfflK7«r1fRrr-S^)SM?4*i 
7-r-jUFiieigJ)Bl5fC^Urc»feC^©-C. «Slg7i7 
•f-Ji' FffiMfeM5©««:»3*5^i^<bl^'5P.^Si{3:. 
(c#fiL/j:ct,>. C©fcisi). S8ja^"n-feXi^7^«cS®]0| 
7j!lsiai^-r5J:i{3:)5:<> Kj§#a$ OA^isojcS, |g 

cc, mmmmm 8 ©jsgi5j^i^sp(cfc-;t;s:feji- s i c - 

S i O2 ©37cJ^??Sl£KJ:S^*©->3 F+-S 
^©^fe@j8ffl3R-&®-r. Ffi!S*iBfiK 
tiJ^So S/c> aF*©->3 y F+-"S^©*)S(C<J|s-5n 
MS i CMltS 207K^:&|fiI©moK©i*£n©FfiS'b% 

[009 1] igcc. 1 (o^a:>mmic%i>t'- i yi^ 

gp<bpapgi5fflijg<t©ra©raRS mm^i'y-:f) n^. 

©x?> 5 f «ffi«jsft©(&*ffla%^hs < 
•5, 

[0092] ycfc. ia2-ia4fc^j^-riii»rH0 (■?■© 
1 ~«©3 ) ^^mhfs:ifi^-^mm% i ©*ife©jfj,® 

5 2. i'«®li®ft©ti{jSX?i*ltt?^-r 
[0093] {-^)ife-r. 5ym©S iO. 

M3 3?r. CVDii-C4H-S i CSSl©«H^ffiCC 
it«l/> ■€-©±{c:7 * F uyx [- 3 4*Xf>3- FT 
-5. *Lr> 02 (a) {C5^TJ:^i«c. nSS i C^i^ 
fl5fiS;^^?Ili©±tCliSL/c:S i 0,)R3 3 5:ia^©:7 
* F V ^iii -f* F • 3^ "f-^^ifWmxm^ 

[0 094] (a) ^ur. 02 (b) :c7Sf j;^tc. 
W:i->ttA-7;^i'l^3 3©±K. So^cvDeg-cattr^s 
i 0,lg*>6J5r4-<:*->aA:^^l'-)S3 5*^ffi{cJta 

•rs. -Y^>aA:^Jl'-lli3 513:. m^©-Y^>?iAB# 
©W«?5?5fi (gUS) Rp ^i)SlgST5fc«?)©)!i-e$>?,. 
kE©"P" ©aA^f*-CB. 'C + >aA 
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x:^ji-m3 5^imbtcik. s i cssi±ffiic^*p 

^(DnM:^mm^:^:y^:'Mj:< its i CK^ICD^ 
S i CSffilojgH^tt^«^c^DAj:i.j:^^c-Y:^->a 

p* s i cm^i(^^^^:t>&j<'r^m lo 

MOr*^^ : 

mi ^:t>itA^= 5X10* * cm-'/Ex c =4 0 

Ke V ; 

S2 'Y^>ffiA<I>= 5 X 1 0* * cm-'/EA c = 7 0 
Ke V ; 

^3 -Y:^->riA4>= 1 X 1 0* * cm-*/EAc =10 
OK e V ; 

m4'Y2^>ffiA<i>= I X 1 0' * cm-*/EA c = 1 5 
0 K e V : 20 
mS^t>&X^=2xi 0' ^ cm-'/EA c =2 0 
OKeV : 

^6^^>aA<l>=2xi 0' ^ cm-*/EAc =25 
OKeV« 

[0 09 5] (^^> 6S©^©>r^>iiA*i#?TL./c<b 
C6r. 'Y:t>aA^X^M3 3 <tH^:t>aAJ^^l^-M 
3 5^7 -:.^ (HF) X^±mm^r^. ^UT. ^JEA 
r»Hm-C1 7 0 0-Cl^C0lliSJjnl8i*S!«^tf^i. -/ 

tyi^K^tifc'T^ ^rSttlb^nr. 02 (c) tc^ 
•r J: ^ m^mn^m^mr^ s i c ^mi^ 3 2 30 

JitRe^jtc?|5^$n5o ±tB-f:f >aA^irStt^l:a*ii 
S^ff^r-^^^tiSn^S i C««3 2cr)ffi:»ai3»*5 
J:^3 5 0 nmr^^o 

[0 0 9 6] (^) ^br. :3> (S i ) >^n-feX 
■ejg»I<DRCAi5t^ft^CDW^cr)z5fe?^i*^fflC*r. S i 

NH.OH®^^ (SC-1) iH^Oa+HC lU^m 

(sc-2) (icji^mmmm^m^^t^'&n'yBmmu 
i^2^(*s i cssicDgfeT^^s-c^^c ^or. m3 

(d) tc^-rj:^tc, +5J?imb5n/cS i CSfelcD 40 
affi^r. 1 0 0 0 "C3J»6 1 15 0 v(tc^^^x^mwim^ 
mnvmmitL. ^MCCif $5^4OnmlS^^fk03^ 

mi.^Xi,tf^tt>f3:i.K KJSK^*. S»«§fflfiSl 150 
"CX'Smmmmit^ti^t. 3 5-4 0nmCD^K^ba3 

m^ibti^. ymM^m^^^fc^^ y h^mn^. 1 1 5 
(om^{t. -e(7)mr;^:i> (a r ) ^^ri 1 5 0 -c. 3 
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0 n mar ^C-r^f elicit. M^bas*w-&gL< 

[0 09 7] (^v) acCC. 03 (e) tc^-Tct^CC. j» 

ISfb]g3c7)±CC. mcVDffi-C4 0 OnraOPSG*^ 
hrj:^±^mmm4^mmL. 2!l«m75^e>i^d:'S>'^-- 
;VF*fcl*lg5*Jf^^^€>„ ilK{bli3(D/?$<!:±gBjm)^ 
Si 4 co/f 5 i ^ ^tf L :7 ^ ; V K imm 5 CD*i;?t: . 

1 0 Onm-e 0 OnmrnmC'T^Ct'^^m^L^.K 

[0 0 9 8] i-^) :x(fC. y ^-)ib'm&mmb<Dm:m 

CC, *^BJ<D rr7;^57ttj <i:L/"C. US 1 —2 MmCr)7 
^ hUi^X h2 2^Xt;>:h-^ffiC^r^dfffT'So 

2 2^miiLmm^BfSrr^. m^^x. c<o-y^v\^i> 

^>^t-^c<br. a3 (f) Jc^Tcfc^tc. y 
Fi»i^5(CgapgP6*«^;iW-^. s^jfii^jr^iasae^s:^ 

l-V h<!:L/3tSf&tt-f:t>X'>^>^ (R I E) ffi-^m 
hn>^tqgY:t>X-y (ECR 

m\ :7-Y-;l/KiffijSJ!i5^i5:i 0nin^L/ciC6 

^^zf^x^mmxnn^. 

p • :^;-^>3&^S i CS1glCD^ffiCcSf*#L. 

-f->»i/FjifeiS^ii5cDeapai56:o^r^^ v u^^x hcogapsp 

iC^^Cir^-So CTitii. x^y ^>y>tx^a5cDgm 
(Cj:83 (feo^fbocj:*]) . n^S i C^i;S3 2cr)affi 
0»HiAS5i^S<i/dl&. Mtc^ScD^ra:t->'>*-x;.^ 
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c3'-;u^tf ^citcj:*). r>^-i7v hm(Dm$^t. 
y H -)\^ K*fejiM5CDil^ ( 1 0 0 nm—e 0 0 nm) 

S.v^:y^m<D:Ly^y'!/^::^^^mmmML. COX 

i^^»T*r ^<J: ^CC-rtil*. 1 0 0 n mfe<T<0Sfiai4> pJ 

(f ) &C«. ?gi^ftM3<h±a5ffi««M4<DXy^>yii 

5 <DmxmMx\-x u 20 

[009 9] ( h) ^CDf*. i->^^>^vX^<hLr(D 
-So -eur. Ut^J^ h^>^^2 2;^)^ffi«L/fctKM(DS i 

^r. 1. 3x 1 0-^ pa*?gS<7)EE:*7^i?m^gfm 

1 <7>^ftM<!: or<7)^ 1 (omwm 1 7 ^^.#"r -So m i 

(EB) ^s-rnt^fmc^ S4 (&) cc^-rj:^5c. 
ummm^cmKDmwm. (n ii^msjn) i it^^^m 40 

«t'--AcDfgr^tt^f^±$i±r?fj^(mi^o CCDS*. ± 

c:0^/h$l^:7:f hbiPXh • vx ^<DBaPei5<DJfJt^ 
CCiE«|tcfe5|:$n^. C^Lr, m l Oegf*^ 2 7 (Z) 
mm^t y H K3te^K5 cDiaPOTM<hcDHtc«. 
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7 0il^6i-e<DTa5tC^-2>nMS i CW^^2 
[0 100] (^) ^l<D5f»B (N iM) 17©S^ 

mM^k. s i ca^i ^«^,s^gc[)^•t'>/^'-:^):>6 

aXOffi-To ^l^r. V:7 >'ffi;^flac>T. S4 (h) 
Ccinfcfc ^ (C. glPgpcDrtaSCD^CC^ 1 <Z)^(*^K-2 7 

*i^i;?wtcii^$4i:rc^««jt^f#^o fiP-^, s i cm 
X hitM^ccga^i^. s i CS^l^ffiic^^tirc^ 

5:7^ hUi;^X h2 2*^^tC|^5fe*r-Si. T^^-hUi^ 
XF22C7>±CC?^«U/cl^lCD^«:|i (N iH) 1 7 ^> 
^'^r h U':;^X h 2 2 <!:^tCC^:<>>n^(Dr. H4 ( h ) CC 
7i^-r<J:^tc. ^P§|5cDF*s|g|5cD^JC^l©»f**K-2 7*s 
iitRWtc^^?-r^o C<D*£*. lll(D2fftSM-2 7(7)/iI 
^giJi:7^-;l.Kfe^|ji5CDPIPgPfflja<h(DraCC«. ^ 

[oion (y> Li^jj^-s^, s i cssi^7 oo'c 
mm^^m-^t. 04 (i> tc^-Tcfc^jc. ggicD^ft 

^>t2 7 <?: S i CWSL 1 >&^ffl5^C®£;i/r . PS«<D|^ffi 

( I R) '^>'ftm^m\.^in\t^\.\ ccr r^^Kfti* 
#H«j t\mM (o.) -^7K (H.o) ^(Dm.m^'^ts 

©]^*ifiSr;l'=f> (Ar) ^lilgiWS^m (N,) 

1X10-* Pa'-lxiO"' ° Pafig. m^L< 
1. X 1 0-* Pa-l X 1 0-» ° PallSr^-S 

mc«i X 1 0-* p sim&(DM^^r:^^m<Dmm-^^ 

ykoy^K^ 1 X 1 0-' Pa--1 x i o-' " PagSCC 



(15) 
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ii-,. N i S i ti7-yi^y (C) m^f^rj::BmmK 

(Dmi^m>^ 2 7 M ? aj: :s „ 3g^tc . mmm i 

{t. tRSJISON \ K (N i,S i ) 

?&^^:^icM*'r 6 i , z3 > a? ^ F- fiSi?5is^.*i-r ^ ^M^fe 

[0102] (^) ilP^SJ^Sas <D^e;Sf*cc. m l tcin 
■r cfc ^&C. Si CSS 1 ±mtiCA l I?cr>ll2 cd^<*m^ 

[0103] ^c*5. i»Sfc;«9 ^jg^T^x^r-m 1 o 
[ 0 1 0 4 ] 0 1 <Dm^mmt>cm^:t- ^ y ^mmm 

^:^^) 7 7^gBS^W^^W*-5o O^D. mi<D 

^^t^m^ir2i(Dwm^<^->:fy^y ^-jui^mmmb^icm 

&^('cmfS,mm6ti.>^n^.f)^$>^o mi.^i)^^6t. y^^ 
v^)y^^y ^TMxmi <Dm{^mi^ 2 7 ^ > 
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SMcoffSr. miO^»^>^-2 7Cr)^gP0!>fig;S: 
^*:>#6n5^J.#.d5^5. r@|5g(DtSSj its. 

[ 0 1 0 5 ] m 1 (Dmm(Dmmicm^:t- ^ ^ i^mmm 

^0. ::'^-;l/K«3aS5CDPaPa56mxS:^^^l 

<7)2gflt^>t2 7Cr)0^(C^5-ii<DX|MtC:teC^'C. ^ ^ 
V')y^=yy Ht^lMX't^^. y'}::i'^Xi)mmt^n^ 

[0106] ^/c. m 1 OlUfe(D?f^.^tC<^-5:f- ^ •> >7 
(DM 1 <7)^f*Ii 1 7 r C ^3^01116^ 

a) mi (Omi^m 1 7 CCUffie^jj^co: ^> ^^iiScDx 

1 7*^«L<jsjS'r^it. 

c) ^i©^f*mi 7:^s^^a3g(c;5:orc^rx^:.^> 

[0107] Mtc. ig 1 <Dmm<omm(fcm^:t- ^ 
mmmmi^(omm:fym(ic^ti{t, m 1 (Dmi^m>^2 1 

m 1 c[)®f*:^>}'2 7 ^a^-r 5^;sw*4ic?)gMffi 
3 n 5 c i j^^^^j: < . y ^^)\, }Fmmm 5 oj^^ttT&^ftj^ 

H3*5o lll<D^ttmM*2 7^a^-r-5^11M*4 

SK*2 lip^^m^ritcm^i Ly ^ -jv i^mmmb 
melt). ':fu'^7smymcmmmimmt^ctmji 
^-r^xgictec^T, m 1 <Dmi^mn2 1 (omsi^mm 

ec*st:f S^m- S i C-S i O2 CD37U^CDit??T'5t^ 
^^^^eELJ^jcCiCDr. 37cScDJg|£;^J:-S^^cDi^3 
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[0 10 8] c<Dj:^rj:mfScvi'^mLfcnms i cmm 

M) Wm'^COzily^if bm^r^MLtc^ CCDV^TTL 

Ml¥ttiSfc:toc^rc3;. s i OM^^hrx^mf^mmm 

^hap^ffli^Sc nms i cmm<Dmm<D^^^t. 20 
hfji^ mmcDmm^ ^• ^ - >^ 1 '^Xjtmn l/c a 

Sa<DS$ ^ • n>5r^ hiH) 5i2 0 0 //m 

j3i22^og${^, 1 0 0 itimr*>^. ccr. r3>^ 

vmrn) ^m^cmt^^ui^^h. n^s i c^s^osa 20 

paLWL = 6, 10, 15. 20. 25, 30umtm 
hg¥^*5t:fSBfg|-r^2oon>dJ^ hPa(D^S£-MflE 

[0109] l?fl5Lfc^l4<Di^'j:^^&^:^X©jiO-c* 
>'i'>'bM^W-r-S (000 1) ffi<7)4H- S i CSt^-C 30 

tifci><DV$>i>^ nMS i C«iS3<Dffi;tfcgg^{*3 5 0 

nmX\ T'¥d^^mt2. 7x 1 0* ° cm^ r-*)^. 

i^ji^Mmros 1 (omt^m i 7 i 5 o n mmou i 

y ■< K*B8fclS5 CD|»ffif[Ji3 « 1 1 0 0 "C F ^ -TK 
fbfli ( 1 0 nmm) . ±a5i^M4(i^EEC VDr^M 
U/cS i O2 m (4 0 0nm») r^-So imKlxMS 40 

(Dj»MSMS«iooo-c. ^*!ia^ra«5^. j^ms 

[0110] EI55^n>^?^^ hrapg^^^'^-^-^JCU 



2002-93742 

30 

etl 0 0 0X(D»^<bl^D^CL'/c*S^*>^T:?&i. :n>i57 
^ymKp c = 4. 0X10" «Qcm' t?*«3. jjni^ 

Sfcin 8 <7)^fiX35s. ^^jaaas i o o o -co^jctb 

[0111] Aj:43. 4H-S i CW^\X\XU<. 
^iIi*itBStWCC$fe< , m^ll«j;f3Cr)/h3^j:6 H - S i C 

S«i (s iffi) ^fl3i^riH)«(z>wffl^tfo/cii^&c&j 

/DC = 4. 3X10" 'Qcm^ CDMtC/h^:^cCr» ^' 

[0112] \^<D^^^n L;^C 1>T. Ill CDS*M<b L 
r. N i Og^O&Cil^l 0 0 nmO^^> (T i ) ^ 
MCi^tit^CC^pc = 1 . 2 X 1 0" ^ Q cm^ <DrJ> 

^^vmKiimh^^. ^i<7)^f*Piur. /f^i5 

OnmCD5?>i^Xf*> (W) ^Irfflli/cia^CCiiB . 5x 

[0 1 1 3] K7(i. y^yvT.^-'^mmmcx^v 

^L/c^^^r^^o mSM7CD¥®^h^{i. 2 0fzm 
X2 0 amr&83. :7 ^-;PFffiStM5(D5ga5i5mSt 

OfBJIi^i- •>:7-7 7 7&^il^ai^^o 07 (a) 

IlJ^j: OCDtt-^O. N i ^35^6:^j:€.mS]@7cD^fficO^^ 

07(b) ;S:C^ia7 ( c ) ti. ^ti^n. 9 0 0 °CSC>' 
1 0 0 0 -C-Clfe^n® L/cit^. ^^^^7 (D^ffi^X^ 

^ b/cms® -cab 0 . ^'=^mmMfm.\>cj:^m^ e 
[ 0 1 1 4 ] 0 8 1^, 1 0 0 0 "-zxmmmi^iiL^m^co 

m 1 co^JSfl5.^^c{j^^^- 5 i^mS«i^f*CD»TffiT E 
M<**;^^2r^U/c«S;0-C*>^„ TEM«^«. [1 
12 0] -ffmc. 3 0 0 K e VCDflDii^CD^T-iEI^M 
StLrif -^/co l^fMStrON i / S i CWffi:«>^|gi5iiiif^ 
CC. *Sjl 7 0 nmHaS i C»«t:^|6jtci^8(iurt^^. 

flniasi£:;B8in^s icmm3 2t(D^m(^ict. 

[0 115] m9{t. *He* *ftlIiimiI3Me V-CA 

r^^c ]^±Ji&ctj:. mmmwm}^Qt\^x<DA\mtfi 

IS^ai^^c gBi^2^{*S)t9 0T^«:t3:. i?5*^10 0 
nin(Dm®flS7;:^Si^.J66n<5>o liSM7ti. Ni. ^ 
^Til/v^yif-/ F (N i ,S i ) lSLUiJ-^^> (C) OH 

0 0 n m ^^»Ql^.SiS^ 8 t^W^ hti^. M^SJCEH 8 
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m^^l 0 Onm(D:^y^)^iyV^-( K (N i S i 
2 0 0nmCDJ^2^^Jbi^i;if>r F (N i S i,) <b/7- 

(c) o@^i*a^6tfteSSti-ci^e<!:«^$n 

[0 116] (|g2(D»l®ff^i^) 01 3«. :^^m<Dm 

[0117] :^^mo:>m2(om:m(Dmmcm^:t-^ v 
i7Sffi«igftcc*5ir>r«. WMos i CS«1<D*B 
tc. y lf S^t^cDl«:T^MJ^«Sc7) n ^ S i C 2 

^nrc^^, nMs i c«giig2(Daffim-?sscJii>i^< 

ife 1 X 1 0' ' /cm^ --2 X 1 0"/cm^ . 
L< 53:1 X 1 0' ' /cm' - 8 x i 0'"/c 

jB^LT^>m^o s i cssi^D^m^i. y^2<omm 

[0 1 1 8 ] ^ 1 SiC^-Tcfc^tC. S2<7)||tecom^CC 

7 T^PBriea^nri^^cD-c. M@ii7S:o'jjn 

(C. »n^StSll80i£SB51'iSg|5tC*>Jrt^^jl-S i C- 
S i O2 CDSTC^fi^t^SlCtCct^aF^O^'a y F=^^-S 

[0 119] M^C. ^2 0^ifeCDff^^CC<^-S:t-^ ^^^^^ 
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[0120] ^^x^m 1 1 6 i^frs-rummw^ (-e 

CDl'-^OS) ^^mi^t^ii^h. :^mmm2(DmM(D 

[0121] (-r) (0 0 0 1 ) 8' :t:7C7) 

4H-S i CStSlCDS iffi^ffiCC. ixlO^Vcm 

ji (n^s ic^m 2o^s.^^^z^^)\yrm:r^. 

2 0cr)_h(c, /I^2 0nmCDi^';ri>e^{bli (S i 

CCD:;^nf^>> hK{b«S(D±{c. Mtc. 2 0 0 nmiic 
OA 1 jg^^.ST^. COA 1 m/S i OzJg^. m%\i 

r. 014 (a) tC7j^TJ:^&c. n^S i C^«2K:^(* 

tsf ^A 1 m/s i OzS^t^ej^cf-sx-y ^>yvx^2 
i^ff^fig-r^o 

[0 12 2] (a) A(>c^ Aim/s ^o^mf)^fbtJ:^ 

>F;^/XiL/cR 1 Er£-e. H 1 4 (b) JCtj^-TJ:^ 
tc. :fSi5:xb^i^i^i.;Hl^|^<. RCc. He-ofg. x 
5^^>y-7Xi:7 2 10±^0A I (HaSO.) <!: 

[0 12 3] (^^) COf^63:. lll(D^CDfl5^CD0 3 

(d) feii^oxni. mmmcmmx^^o m^. rc 

Agfe^ffi^OWSOgt^ffi^fflC^T. S i CSS 1 ^+ 

^rf^kl-^o -e^r. 1114 (c) oc^-rJ:5cc. + 
^mmt^titcs icmw I <Dmm^. iooo"c:o>6 
1 1 5o-cccfci^rig«K^fflm"c^Mftu. mmfiC 

m^5^4 0nmfmim3^f&S:r^a 015 
(d) tCTj^-Tcfc^tC. ^^fbJ!i3<D±fC. SQECVD^ 
rs i 0,|g*>635:5±a5»i»|g4^iiaL. 2jilfjg 

t±immmA(Dm^ t^^M^Lfcy ^ mm 

msomm^. lOOnm'-eOOnm^SCC-r^Ct 

[0 12 4] (:^) :x(^y ^-)\^mm^mb(Dmm 

CC. :4c^?30'7;^^t^iLr. US 1 ~2 /xmCD:7* F 

ut;>xh2 2^xb>f*-^fflc^T^?sr'5o -eur. 
B'fSO>' =f h'^x^j' (Uf*^ y^V\^iy 

:^v2 2^mvm^cniti^. ^^r^ct^c^-oxmu 
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l\ S i CSSl ^BHF^icS^SL'. «^ x h • x 
^^>y-rSC<h^. SI 5 (e) (c^Tcfc^Cc. y •< 

^n/d*. Mcc^5EcD^ra^-^>*-x^:.5^>y;&3a»p-r 

-x^y^>i/B#K:, x-^^>y$n3^j:Ci«f4'C^ti&*. 

i L r Sffl olfife-C^ ^ C <b Ci^^r^) -So 
[0125] (^^) -ecDf*. x-,^>:5^'7X^7<hU'C© 

^or. us;?:?; hvy^e?2 2i^mmvftt)^.<os i 

SPx ^ > y*^6X^9f^is •c<D:;^»*ttg^raa. 
-scits. mioHjfisojggirsfeB^o/cMO-c^-So fie 30 

^i7-ii<'5>^4<>:/, ^^-r:^-4<>r'*^-e. 1. 3x1 
0-= paL^mcoKtj^x^M^nmL. mib (f > cc 
^TJ: 5 fc. Si csfe 1 (Dmmdcm 1 ©^ftii 1 7 * 

^MM-rtiimi.^ 1315 (f ) cc^-rj:^cc. p^pss 
<o»mu:m 1 cD»ttiii (N i K) 1 7ttmmLrj:\,^^ ^ 

±M(oj:'^^c. y ^--)Vh'mmm5<Dmnme^ty 

7«. §aPX';,^>5^0:r->'^'-X >^>i5/B$Hr?S?B 

(c n > h a -)im^^. mmrj:\9m=¥ ^-j^n\ty ^ 50 
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-)\^Ymmmb<om^ (l OOnm-eOOnm) fig 

(DTSP&C&^nSS i CSl«2C!:)a;tStai5CDl/2J:0 

[0 12 6] ISlcO^ftli (N iM) 17<D*^ 

WM'ik. S i cms. 1 V^'N'-:^^^ 
BXOtH'r- i^l^T. h:^*r7a^^l^T. SI 6 

itmvm^cimL^titc&w^'^^n^. y^ v 

\yV7.Y2 2^'^±t,cm^'r^t. y ^ V\yV:^\'22 

©±tctg«u/c||icD^f*jg (N i^) \ ii>y^v\y 
>'7.V2 2 tmcmti^ti^cox . S 1 6 is) (C^T J: 
^ cc . mU^O>}H^<OMcm 1 (D3l1*m 2 7 
CC^ST^o CCD;®*. micD^f*«M-2 7CDmgBi 

y ^ -jv K*a#M5 ©BapMtfUicDP^ tctj. mm-t<^ 

[0 12 7] ( h) L:^^^^. S i CStgl ^7 0 0"C 

-10 5 o''C(D^mimmmm.x\ mmm (m^mm) 
(Dmnm^mrt. mi 6 (h) (c^-rj:^^:. mio 

^f*^>r2 7 i S i CS^ 1 ;05t|SccracvU-C. M^CD 

S i C<h<Dra-CStl/c:t-5 v ^'IfttjOSIia^^tl-So «[ 
^^gCD^B^rslCDlSlMS^ff ^ . IR'y^y'm 

m^mi^^nitj^iK ccr r^^®tfti4#Haj m 
i(Dmm(ommxmmvftj:^i,c. (o^) 

(H,o) m)mm^^t^it^m(Dm.i^^^trxi.^nm 

m(Octx$>^^ «^cc{i. ^Rc^tKcd^BE^ 1 X I 
0-" Pa-lxiO-' ^ PagJgCCWtlLr. ^ffi 

^•r€»ci^w^L.i^o ® 1 cD^f*jai(Dj¥^^. ^<DT 

mc$>^nms i C«a^2CD/?^<Dl/2 J:OPI<^^ 

ur*5< ciccj:^. mi<Dlff*m>t2 7*^jja?asiiiir 

i CM^2;{^Ta5lrC^$n-5J:^«iiE^n€>o 

[0 12 8] {^) mmMims<DBm^(>c. mi6 
( i ) tcTH^j: ^&c. s i cs« 1 ^fflfcA 1 m<om2 
cD^ftMi 9^^#-r^o ^ur. h >; v^^^' ^ 
ffiiR I E^<Dx■;^^>^B^*'c>'^•^--x>yor. m 
1 3 K:^-r J: ^ tj:ismmt^m>^ 9 ^je^g^ntf . 
<Dll2<D^S6cDm^^c^^^:t- ^ y ^mmm^m^^f& 

t^. >'>*^-X>^(D^CDX'y^-r> h ( = X-^ 

^>i^?K^lr^lix^7^>i^:^/X) ;&i^SJS7^St-H# 

(i. m2(om»mi 9{i^^:^-rm®m7^soj:^(cias! 

[0 12 9] C<DJ:^3^cC«^rf'P*!L/cnS3S i cmM 

tj:. :3>5?i!7 hraPg*^ L = 6. 10, 15, 20. 2 

5. 3 0 umOV^TTLMaiy^^ hm^i^mUfCo 
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mc^ti^ti2 0 0 um. 1 0 0 Mmr^-S^ 

[0130] mmbtcmi(o^rj:mmt'^X(om^vh 

0:^TTLMzi>^^hm^t. igtStSCD p S 4 H - 
S i CStgO±tC. JL\i^^iy^jlfS<S:^'^tcm^S 0 
Onm. mi^mmi^ 5X10' « /cm* (OnmS i 

cmm(^nmbfc^ m i (om»mit5 o n m/s<oN i 

-^mim (1 Onm/?) . ±gPiffiStM4«SECVD"C 
fiJcHiL/cS i O2 H (40 Onm/l) Jm^ySJS 

-e^ni 0 0 0 -c, 2^. iS**SA r ^aa-e^^, 112 
<Dmwmf)^hrj:Mmmi^m)^9{tm^ 1 MmoA 1 m 

[0131] l^l(DllSi?g.^iPI«CCTLMffiri?ML 
/ciC^, r2>^:J7hfiJn:pc-3. 3x10- 'Qc 

s i CB^ff?^-rs^*)Otc. Ill(7)^0^<t|^i;" 
P* -<:t>aA<J:r£14ftlSlA!Lm (^ff^Pl-) T'nMS i 
C®<&ff^^O/c*»^(Ctt. flfe<D^ff^^p|D^cC6. mi© 

mmmmoN i ^fflc^/c:f - ^ ^mmm^»tm^oy 20 

SBH'C^l/C^r3>:$f hfilff?. 4x10- 'Qcm^ 
[ 0 1 3 2 ] ^ 1 0 ^ 1 (DMi^m 1 7 i LTCDN i 

ffitj 1 0 0 o-cr\ l^«iiiB*ra&i2^r*^6„ mamw 
mf^^tmn&ATwmmrc^^o mio (a) n i 

momm^^Z 0 0 n mT'MAiiatuCDISm^^S-tThtai:^ 
-^:^'5-';r^O/t^-C^-5o ^1 0 (b)». CCDN i 30 

is<Dis;i*52 0 0 n m<D^;^s^<Dl^«ls^*(D«ffi^d--ui;^ 

mTta:. ^DB'^:j^Pt^-<DafcT;&^|gd66n6o SIO 
( c ) N i McDM/lT^ 1 0 0 nmCOWh^tfC^LX. 

rf}^wj^i^ti^. mio ( d ) Rz/m i o ( e ) -e 

n^n. N i mommf)^^ O n inSO*2 O n mom^<o 

[ 0 1 3 3 ] ^ 1 ui. m 1 (omwm 1 1 1 ltcon i 

i m(OmMi)^2 0 0 n m&O' 1 0 0 n mrtS(iC^|a)|ijg 
(D:3>^i; hffiJSr^bSo N i liCDlSJlB 0 nm<DJl'& 
MJl3&^2 0 0 n mSO^* 1 0 0 nmCDift^cfc Officer! 
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[ 0 1 3 4 ] 0 1 2 . *|%?B©m2 OlIJKJ^fStClS^ 

^^^' + ;l'iSSCCcfc<9f#6n/c:T^*fi!K9ffiSl . 5x 1 

45{Sl>:3>^^ hgJSp c = 3. 3X10" 'Qc 
^titc>f^m^^&l . 5x 1 C'cm'' OnMS i C$a 
Vmrnpc^Q, 6X 10 - ' Qcm' (om^m^in^ 

Cti^^f»6„ C(D<l:^tcm2(D^0DJB«itClS'5:*-- 

[0135] (^3 (omwfm) ^mM(o ^^mw^ 

h^>^/X^ ( I GBT) . mwn^h^>iy:^^ 
(FET) . m^mb^^t^:^^ (SIT). ^^-(^ 
h^>>^y^^ (B J T) . mmmmv-^'):^^ (s 

[0 13 6] --«tc4^#f*^-^T^>'NV xts . m 1 
Sligc. S52imfiimt^Ro^*ijtams^wt-^p mi^m 
m^mt m 2 (om tfC^m^omssmm ^ 

nu^^^^aj^oc^Tn?!;^-:^. mosfet^moss 
I Tm<Dmmy-hmh'7>>^x^ ( 1 gt) cc^foi^-c 

-r-Sc r||2^li@Mi^J <^:^^, B J r-t^ I GBTtCfc 
C^Tti±f2lll^mffi8ii|<iti3^j:63^j:C^x^ -y^M^lSX 

«gi^-c*>0. mi^^ffiMJ^sy-xMJi8'C*>titf. H 

2^^mm\t\'\y>(>mmr:$>^. ^mmm 

[ 0 1 3 7 ] S 1 7 ti. *^©m3 CD^CD?BS|{C<^ 

^^mi^^mt LxcommMo sfe rom^w^mmv 

FET) p^S iCSSl l*«C*r«RJc$tl. C 
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ri^-So y-XMi^2 s<!: KU'Y>^i^2 d<b<Dra<Dy 
[0 13 8] 7^-/1/ F^MIi5cpCC«. y-->;M^2 

s. 7 7d^pgrr. y-xmsjgi7 sS^^KP-OM 
fi&jai7d7&5ffig$nri*^„ Mfc. y H-)]^mmm^ 

K*6iSI^5 (iim^F-f :/) 7 7 s 20 

^psr. ja-py-x^sii7 s iy-x^j^2 soraicc: 

»n»JSlt«8 s>&5Eg$n. FU'-<>SliS2 d(D± 

gpcog^ngpcortmc^jc^r. y >f -Jb Ki^liS^Si^- 
^oHfi?. y*) 7 7d^PgT. MoFU-r> 
mffilll7 d i K U-Y>^liS2 dcDracctiJfjolSJSiSJIB d 
jJ^EB^nrc^^c ^3CD|©Sfeo?f^J^ccl^^^^<$^g 
Etc. y-x^tsa s(0±g!5cDmaJCDi^gBtc4«t^ 
y-X^®M7 scO^ffitc^L. E-0:7^-;UK$fe 
mm 5 cDigpcc ^ r $ tifcm i o^mffil^^ ( y - 

;^^S)9si. KU^>Mi|g2 d0!)±^(D^Pa5OF*9 30 

-< ->\^ Kii&isra5<D±aBtc$rf*s$n/cii2os^ffi 

[0139] ^c4o\ ¥^f*^^cD^ittcJ:0. ^^mm 
SBiS2 s , 2d OCifflSgaiflc^M- (^^SieSg) 9 s . 9 

ij^SK) y ^->rl/F«*i^5O±CC0JSOrfea 

(S i02 ). PSGS. BPSGS. mis (S i3 

N4 ^l^t^^U-r^ Fli^;0^6J^d:^>'^••>i^•^-t^^ 

~gB&cieScOMSB^Sffi'r-SJ:^»CClSia(0g8Pas (^ 
[0140] ^3CD||SfeCD0.^tC^-2>i*^^ft^gfCj:n 

mWiC. FU^'>Sii^2dfC*t-r'S:t-5':.^^@ 50 
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(cfct^r. FU-Y>'^ffigi7 d:S:0'SnSlSl£li8 d^^ 
itCCi^o'CtiSo C<Dfclt>. y'-:^mSM7 sSC>'FU 

> mgjis 7 d ^^^-r 6 1 (Dmmmt^ h^y 

tifil^XsK U-yX. ^^f*SlgOy-XM^2 sROf F 
u>f >mi^2 dcD^2Cc?f$iS$n/cy ^-;l/F$feiSl®5 

[0141] $/c. y-xmsi!i7 s&o^\'u^>mm 
mi d^mm-r^^mtim^y a vmm^b ccsu 

ri^i^l^cD-C. y-xmffiM7 sX^iFU-f >li^7 

d i y ^ - ;u F 5 OS^:^ c ^ i c ^ 5 fflSIti . 

-b;^i^Tf^ccy-xm®^7 sy^\tY\y-(i^m%mi d 
^^^iij^-r 6 c i Ci^j < . ^^ft^gom^s ^ ^9 

[0142] HtC. :t- 5 •> ^m@<7)iSa$n^^fCfcCt 
5^J1-S i C-S i O2 <D35x:lk^UmZ^^^^m^ 

u^>m&2dt,cMoxmi&mM^o ^tc m^<DzyB 
mm2 d^<07i<.^^ys\^commcomti<Dm^^rj:i,^. c<d 
m^^o ^^c. mtimmm»^m(>cioi.>xu. <gi^:f > 
[0143] mc. y->^mffiii7 sRo'»n^iJrJi8 

s(D^i^gJ5i|FlPgPfflim<hCDr^CD(fflM+> y7 7 s . 

F u -f >^Si9i 7 d ^(^'ftni^scEii 8 d (ommmt 
^n^mmtoyr^omm^-^ -^yu d^. y f 
^m5(Dm^<^K^^i^^i.^W(M-tmtm^^fci^. y- 

X^Jg52 sRC;^FU-f>^i^2 dk:>CtT6:t-5 

[0144] ;^&C0 18-020 (CTS-rxSBrffiH (^ 

CDl--ecD3) ^#ML'3'j::«)^6. ^^B^CDII 3 CD^CD 
ff5,«K:^6^^ftilg (^MMOSFET) CDiSigXg 

[0 145] (-T) 5^-^114 (a) :(>^6igl 4 (c) 
ilHl^AjrXfi-e. 8' :tyc0p^4H-S i CSSl 1 
OS iSoaffi^c. H^ai 0 0 nmOl x 1 0"/c 

onMs i cmm^^hrj:hy-:<mm2 s^o'fuy> 
$1^2 d^ff^^-r^o MP^. Si cs^i KDmmcom 
rjisz-oommtfc. m^(iC-Mmmmmvx. c^m^i^ 
<Dy-:^mm2 sVLZ^h'\y'i>mm2^nm-r^o 
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mis ( a ) tciSTcfc ^tc. s i cs« 1 1 (omm 
Ms^rissr^o ^mmm^. m^mMi i 5 o-cr3B# 

mfmit-rti^t. 35-4 0 nmOSiKYL^ 

ntmc^o y-hmitmsom^^. 5-2011111^^ 

fcm^Ji:S:. ¥-hmim3<0±l^. Etc. il^SB-S 
Onm<D>";n>^fl:]Si (S i ^N.]^) ^^GECVD'^ 

[0 14 6] (ti) y-hmitm (y-hmmm) 3<D 20 

Xhm>. ) . ^<Z)f^. ^1 8 (b) tc^-r J:^JC. ^ 
>iJ?^X'r> (W) . (T i ) . ^»;:/'r> (M 

o) ^iSis.-^^. ^i^ji. ctieos-yi^Y K (w 
siz, Tisi2. Mosiz ) ^<o^- hmmun 

Mmmmm. cvDmrnxmrn-r^o -eur, 

(c) &c^-ri:^tc. y-hM@6 3Cc*fx£;t-6a5^cD 

h Uix;^ b 6 2^x-> ^>^^;^^<i: Urffil\ 13 
18 (c) CCT^^Tcfc^^. RIESi^fflC^r. y-h 
^®*t*46 1 ^>'^•^-^>:^^L/, y-X^tS2s<i:KU 

-<>MiS2 d i orator- HK^tie (y- h*fi»is) 3 

[0 147] (/^) ^Ur. @1 9 (d) CC^Tct^ 40 
ic. y-hmS6 3cr>?Bi3c^. :7*hu>5:^h6 2^l» 

MCC. RCAgfe^ri^-CS i CS^l ICD^M^ 

Ymim30±ttC. ^ffCVDft-CS iO,Kj!P6^jr^ 
±§|5t&N^M4^*^-r'5o CCDfe^. y--hmffi6 3« 

OOnm-^eOOn mflS[&Cf 6 C i^O^SJ OC^^o 
[0 148] (:^) ^>:(cr?^-;VFK»»Si5(D^ffi 50 
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^ h \yi^y^h2 2^::^\i>'r-^m\^^xm^r^a -eo 

^ (y:t hut^;^ h) 2 2*iM!Rfi^Ccg3feU. ^ 

:7:t h Uiy:^ h 2 2 (Dv;^ ^>'^•^^->^x ^>e/v>^ 
iJ'chOrfflC^ S i CSffil 1 ^BHFigit^?*mb. 
h • X';.^>i^'r'SCir\ ^19 ( e) CC^f 

m-^o ^mmspe d^ff$^*r^^«. 

I E^^^ECR^^>x :;^>i5^^(DM^CD F^-r • X 
5>f • X^:r^>^3&tfl\ •7^-;l/Fl®»M5^»l 0 
5cfc^CC-r5o lllCD||;teCD0SgriftBJL/ft:<fc'5>tC. 

J:^tc-r^o ^lB:a^^2<3r)^cD?e,fg<bimii(c. x^- 
>$Iil82 dO^MC0Sffl*^iiiS^ti/ct^. M«:^SO0# 

^>y$nj5:ii*m-c*n«. y ^\\^v^7.Y22\m^ 

[0149] (.-f^) -eof^. x-^^>^-7X^<!:LrcD 
:7 :t h Ut^X h 2 2 U/d:^^T\ B H Y^mim 

-So ^br. h-^X^2 2;^>^^j^«b/ct^#,CDS i 

CSSl 1^. »^^S^S^D^^'W^--*«:ji-^7&^CC 

iex.w:f, a^ccs^ggf^-r^. iiij^, s i cs«i 1 

^--^'^^^jJO^. i^^>f:fjj<>:7'^-e. 1. 3X10 
-"^ P a7fe«cDff:^^^rS^gFmL. 11119 (f) tC?T^ 

•rj: ^cc. Si c»s 1 1 o^ffitcn 1 (omwm 1 7 
mt^-So j^cfc. ^19 (f ) &c^-r<j:^tc. p^p^e s 

6 d ©fflJMtcm 1 (rmwm 1 7 L ^cl^ J: ^ CC 

|^tt^f^±5ii:Ttf;l(3:^t.^o CC7)B$, ^1 9 ( f ) 
^TJ:^CC. 7-/-;UF^iH^ll5<7)gaPgB«>':t hUi> 
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1 7 sso'i 7 domm^ty ^ -Ji^mmm^comn 

n- JH±i3fc^o II 1 cD^f*M 17 ( 1 7 s 1 7 d ) 

gg^ 2 d cDfi£tfea^$ o 1 /2 J: 0 »< 5. 
[0 150] i-^) m I (omwm 17 (DMmmmm. s 

iCSSl l^SE^^^KS©^^'>>'^'-*»6ffiOffl 

To eic^r. h^:7?5^fflc^r. 02 0 (g) ^C9jk 

K*2 7sSO*2 7d*ijitRWCCS^$n'5o cco^m. 

^ti^ti<Dmi(omt^mn2 7 s^o*2 7 dco^imfPi 

<omm^^ V y'7 7 sSC>*7 7 d:d^aaSI^KjCC?|^^$ 
tl-^c 20 
[0 15 1] (h)L:?&^^f^. SiCS« 11^700 

1 0 5 o-c<D#fMfti4^mr. ^rai i^^m 

m (D^Mm^mrt. m2o (h) tc^rjc^^c, m 

1 (D2Sfl:^)t2 7 s mJ^2 7 dLSi CS« 1 1 ii^mS. 

ti^^m^ti. Sn^Jgjc&fis s iy-;^^ii82 s L(om. 

mjftmmm s d i k u >$ii^2 d tcomx. 
mu^mmi)^^^^mx. mmmnmm.(ic^^ti^mmRV- 30 

7KO^Eti:i>^:c< ifc. 1 X 1 0"^ Pa-'l X 1 0 

° PafiS, ii^Lx<&i. 1. X10-* Pa-ix 
1 o-» Pa^]g{cs:^-r^„ 

[0 15 2] {^)mmK]m^sRzj^Bd<D^m^ 
cc. 020 ( i ) tc^-r<fc 5tc. s i cs« 1 1 

(3!. ^^H^om 3 (ommm&^c^.i>uo s f e t:«i^^ 

fiXT^ (SI 7#M. ) o 40 
[0153] ^3<DllSfe(D?gflgJCi^-S^»SgCOSt5g 

75rStcj:ni^. y--x^i^2 sSO^'KU-f >^JS2 dec 

f)mmii!i^^<ox\ ^mmm^mmx^^. ^tc. ceo 
'r^tasb<Dm 1 (Dmt^mn 27 tv v^mmb t 

(O-'SjOT^m (fflM^^> yvl 77 77 d^SB^ 50 
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mm^ to-^orm. (WM^t- 7 7 s . 7 7 d 
i:mm^^fcit^(Dy it V')v^yy ^ JLwa:^Wc^ 
^„ c(ofc^. t-^ 'y^mmtt^^m\<j:>m{^m>^2 

[0 15 4] M^c. y ^V^jy^f'yy ^ TMi)^^^^^^ 

2 d ^Mt^^-^ V ^wmimc%t>hJMwm'p 

[0155] MOC. ^ 1 <7)^ft^>5-2 77&^. y^ -Jl F 
i»i»M5iJSlS*rSCi;&iK6±tH*S(Dr. ^iCD^t* 

mn2 7 ^m^-r^^mnntommm^c^^By ^ 
^ y ^mm^mjSLr^^^m^y ^ -ju 

5(CgL-Ct^^j:C^<D-C. ^16D«»^>}-2 7:^^6^^ 

[oi5 6]Mtc. 'y^mm(ommmi^ms 
^^^jLmic^^^x. :t-^ -J ^mm(om^9\-mmc 
fct-^-s^js-s i c-s i 02 (DSTumo^^^-r^imi 

-XM^2 sRa'KU>r>^i|g2dCD7k^:&I^CD®j£cr) 

[0157] ('^<Dm<omm<DBm) _hiaoj:5fc. * 
^mum 1 n^m3<Dmmmm(^j: -^xumvfcf)S^ 

[0158] PJA«, fSL^mf<fdmz<ommoMmff>m 

(DK^MOSFET-C«>3&»i5t?^i:t^ ^3 0^iffi(D?fJ^ 

tmm^. pms \ ess i i ^ffli^rfiiiK^nTi^-s 

017 <!:(m^cC «9 . p i CS« 1 1 ORH^HI 
2 (D^mSMilc ( F U 2 d CD^®CDb-=:;U 

^-vmitm2i)^^m.^tix\<^^y-:^mi^2s t 
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[ 0 1 5 9 ] 02 1 iC^O/c. ffeCD^JS(D»5,^tC^^iJi 

i^mstc^ji^r. y->^msM7 s;RcxflniS^jgtE)i8 s 
F^^jg5;&5iSiai^*(iar'ji7c (rift) sn-sci^s^c 

C^o MK:, ^5'^ffi(DJSa551^H^a55C*5C:f-S^- 
S i C-S i Oz (D3^^^f^lt.(tCj:^m^0:>iy3 y 20 

m(0:i^-^ y^^tii. V-X^^2 sX«FU'r>M 
i|c2 dCcS*LTff^^W5R^o 
[0 16 0] U-fe;^^y-h«ifi'^¥EBy-F«iS<DltM 
MOSFETtt5?f&C^>. 8$M<DMOSFETrfeai^- 

mm(DuosF ETxi>^i.>„ w.(fC. aes^iA^Fix-f > 

ffiC^r. gs?)iA^FU>r>Mi|g5?^^6®jSi^^l#mT?&^C 30 

2mffit^E«ifeDp^•^:^;^(D^^•'7-MOSFETr 
«iy^S i CS^L<«iSS i C»^) O^ffitC. 

Fb-<>$i*s {^^mmm tvx(r>^':m?mm,(r>n 

(tUrcDffeOnMS i CSg^*5^ nMS i CSS<D^® 40 

[0 16 1] mU^C. nms i CS« (^I^CSi^MS i 
CSS) CD^a^cFU>f >^Jgfi<bLT<Dni?tS i CMli 
<!:. V-:^mmLX(DnmS i C^iS^ff^JSL. V-;^ 

mmt Fu>r>Mfe?2cDracDnMs i cas (gccHii> 
[0162] Mtc. m3(omMm^m(Dmm<Dmmxm 

tLX. ^^:^-\'. IGBT. SIT. BJT. SI 50 
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(X5 >:/^Sa^) iL.TOlg^t«!B9ffie[C0n^S i C 

mmw^f&hx^^i.^. c<Dm^. ^i^^^mmtt^^ 
am) <os i cwsL^mi^K i i cmm>WM 
6 ^ 13 u ^ i> MHi ^ JB^ L r «>m ^ » 

[0163] GT01f-< UX^t?*tl 

(i^a&C, pMS i CM^:«>^6?^C^P'<--X«gi^^Jf^^ 
CCOp'-^->^miS(DrtaJ&C. ;^7V-FMJS <£^ffi 

mm tiyX(om^mmmo:>nm.s i cM^^^xb-^ 

[0164] — n ^ ^.^KDig^^F E T^S^M 
S (^C4in- ^ ( v^) S i CSS. ^L<iiiMS 

1 CSS) (omm^c. v-xmm (.^w^mm t^x 

2 mn)^^¥-v^(os I Tcom^mtmmmx 

^-So 02 2ic*5i^r^i. ^^^^;u^iiS<t urlSfifere 
n^S i CSSl 2 0^HCC. y->^^i|8 1 co^^ 
S^l^) i L.r<D]g:^^^SS<DnMS i C«ii*8 7;0i 
m^n. n^S i CSSl 2 0DMffi5C. FU'r>MilS 
(^2c03EmSM^) iC.rcDlg^M«!®S(DnMS i 

c%m,^ imm^fixi.^^. ^lx. v-:^mmsi 

CC. n^S i CSSl 2<^^MiC^tt6ti/t^- F?g§B 

©aasKipMs i cmmBAi^^ta^y-vmwm^ 
^nrc^'S^ y-h0i|{8 4tc^i. ^^--Ffln^itv^s 
b^ithxy-vmmms^i)mm^inxi.^^. y-v 

mSiSS 6CCti. A 1 - T i l^mffijgASffifflpJftgr*) 

-So m^i. T i ( 5 0 n m/l) /A 1 ( 3 0 0 n m 

Ji) aiiM^fflt^nt^j:c^o ^L^r. ¥-vm%m%^ 

CC(i, Al. Al-Si. Al-Cu-Si. Cu. T 
i -W^oy- hiB)^9 2:0^}g)|^3tiri^-2>o FU-O 

«IJIt8 net*. FU^>fln^l£li8 2?:/M^T. Fb 

>r>mi&8 3;&^0^3tiri*So 
[0 1 6 5 } ^2 2fC7j^T!f'^5^S I TTii. n^S i 

CSSl 20affi&CiStf?figcc?f^^$ti/cnMS 1 C^ilc 

Slt^htSi^V-::^m!^Sl^mA.X\ nMS i CSS 

\2<o±.^cy A -)\^Ymmm^i)mm.^tifcx\.^^o v 
wmxh^}LmmmAt.t^hm^^icxx\.^h. 
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X. y ^-}i\'imm5mcv-::^mms 7 common 
Qi ty-7.m,m i(omc^m:^fiicv-ysnmmx:^ 

119 8. y A-)lYmW^^(Of^UU<D}H^^K.^K^X. 

m) 9 1 i^^urc^s. 

[0 16 6] 02 2{C^-ry-XMi^8 7R!>'KU^> 

7t^m^^<rr:^m^.'^.x$>^7r^r>iy^j\ya)m^:^\ k 

i^8 4tcEnfln$n^y-h®£-cw{SJ5n. ^m-a^^M 
ai^na. s I T©^«t • miE4§ffiiX^ecDHffi^4$ 

rm^ms I Ttcj:n«. v--x^,i^8 tccmt^:^- 20 
5 J ^m«c*>Cir. y-x^@M9 7S:a^'SalfeJ5i^:^ji 

Lrjii.^m^(iCTj:^xi.>^<Dx. ^mWit(omMm^c$) 
^y A mmm5f>mismmmxm7i: (aA) 

coytc^. m^ms I TcDSijg:7*P^xj^7t*^y-x 
mS^9 7?&^i«J^T^C<!:t*;^j:< . Jg^MS I T(Om^ 

mc:h^'f^^m-S i C-S i Oz (D3yx:m^^mo^liC 

(£1^ =3 > 5? ^ h ffitaCD^- ^ ^mm^mjs.m^^o c 

>mmtux(Dm^m^^^<Dnms i c^ai^s icDf^ 
t>K>(tc^ yy-i'mm^LxcD-m^mmmmop^s i ao 

So com^. v-:^mmtiyX(D^:^^^m(Dnm 
sicmMBiit. trv-i'mmtLxmmrho 

tLxmmr^nm.s i ess (gcc^^^i/s^s i cm 

]f^tiBJBjSS<DnMS iCmM^B&i^mx^^^ CCD 

m-^. y ^mi^t LxcDi&cD nms icmmtK n 



^gg20 02-93 742 
46 

iitsi5cDS^r^>s^ffi{bM3 i^t±^tmm4Bm<Dm. 
m(icmfSc-r^mfS.tfj:-7Xi.>^f)^. m23<Dj:mmmm 

[0168] ( ) m 1 cDUffioffj^^r-iftB^ L 

S i C«i^3 2^JfJ^-rSc ^Ur. RCAi5fe?tffi^cD 

s i csig 1 Sfe^a^ffic^r . s i cats 1 ^+^rSif^ 

fbrSo COft. S iCSSl©±tC. 02 3 (a) CC 
*fe^M4 4^«g^So 

[0169] (n) mmmmimmm44^mmik. m 

2 3(b) (c^-r^^cc. f^^K^^H^-C^JO^SL. 

s i CSS 1 cD^ffi^is^s^ibu. mmmm\tmmm4 4 

is iCSSl <5:Cr)|?H(Cf»iKfbM3^^SfiTSo Hi 

m. *?^U<(i5'-2 0nm:OiS^LCio CCDifg^. |» 
BKbM3<C>±iC. KIRSaa^S (Si O.JS) 4 4 
:?&>6J^j:S±a5ffii^M4 7^5{i^t^, 2H«S3&^63^j:S:7 -f 

[0170] (/^> COftti. m 1 <DSIi6CDJBSgT?Siig 

(./cH3 (f ) J«T(c^-r^i*<t^<|5Hi(7)X^^ii8?> 
^Ctti^ojmx^^o BP^. S2 3 (c) Cc^-Tcfc^ 
(c, y ^-;l/KKmi^]@i5oa®CCil^ 1-2 MmCD^' 
:t h h2 2^Xb->:h-;$:Slir^flj"rSo -^0 

tr. 0r^coy ^ h-^:^^ ( UT--Y ^fflc\ y ^ h 
ut;^xh2 2€:jlI^Wcc^7feO. 3^i^TSc:<hCcj:or 
PDSPa (c»jr."r S«^©:7 * h u>^x h 2 2 *H^*-r 

So ^l^r. ClOy :t h bi^X h 2 2<D^^•^ — >^!&X 

i-e. S2 3 (c> tc^n-r<t5tc. y -/-;i/Fi»<sai5 

cciipgp 6 So c CD <fc €f . mi (ommmmx 
mmLfcj:^f,c. nms i cmm3 2<Dmm(Dnti\:f)m 

tg^ii/cS^i^X hx-y^>ycDfg. |gCc^5EcDr>^- 
[0 1 7 1 ] 02 3K:7n-r*i*^fflC^-C4>. IQ-'Qc 

tf)^osmx^^o c(o<k^^c^ :^mmtccxict^L 
x\.>^im^u^(ommm^^t^ct{t^^x^^. 

mm^oBmdcgii^^mn^mfc^'oxco^^fyf^ti 
sfeor^So 
[0ffi<Z)ISWj:iftH«] 

m 1 ] *^sisc7)i^ 1 commmmifm^t- ^ y ^mm 
mmi^cDmfSL^^^'rm^mmm -c ^ s o 



47 

1) Tft-S. 

m 3 ] *i6B^tD» 1 a:)mmmicmi>t- 5 i'*® 

2) -C*)-2>. 

3) -c&^. 

cms] :^mi(Om l C^ifeffJSSK^^ :t - 5 ^» 10 

me} :^m^aym 1 <Dmtmm(<.%z:t- s v i^mm 

•5. 

[El 9 ] ^tf 7 * - Ft^:&m^W(C J: 0 
sit jS«:©J?$ i^ffi^j^as;?- t<D|«|«^*7n-riat?* 

[s 1 1 ] i^^m<Dm2(Dmmm<^%i>:ir-% ^i>m 
[H 1 2 ] -^mm^2(DmmmK.%^:ir~ 5 30 

CS 1 3 ] 2ti#6BJ(D02cD|lifeff$^iC{;^a=f-5 ^»tJ'« 
[014] 2|s:^BJ©||2©|ISSJgS«:l^-5:*-- 5 f 
1 ) 

[015] 2t:fEISO02<DW&fl5!gK:Cfei5f--5 
®«)tft:cDliJiXg*lttll|-r€.fc«>©XSKaS 

2) -Chi. 40 
[016] *^Ba<DM2©iliSJg!SCC«S:t-5 

g«jtt*:©S!JiXg«rl5iigrSft:»©Xg»rH0 (-e© 

3) r-*^. 

[017] :^mm(Dm^<o^^mK.%:!>'^mm 
(itMMosFET) (Dm^^m-t^wmmmx-h^, 

[018] *^HJ©»3 ©JD!ffiJ^^K<^-&i)i#ft^g 
(«lMMO S F E T ) cmmrM^^m-ir i,-kJfo<r>TM 

m^m (-e-©i > -c^-s, 

[019] *l6B«©ll3©IISSffJ.^kH^S*^^^a© 
iiJtXfi^iftHJ-r.5?c»©XfiBrffi0 (^©2) -C* 30 



2002-93742 

48 

[02 0] *l6H^©^3©JI:^Ji5SS(C«^.S*««:i^© 
S!jSXg'&SiWr2)fci*©Xe»fH0 (-^©3) T* 

[02 1] :$:^ag©ffe©SlffifJ-1i«:«^S4i^f*^S (m 
SM O S F E T ) ®1«fi£*nT-r Sg|5»r®0 "C S. S . 

[02 2] *l6H3©Mtcf1^©H*feje^{c^^4i2»«^a 

(S^MS I T) ©«l?)c*^^sas»tfflE-C*>S. 

[02 3] *#6HJ©|iCC{6<D||JSJKS5CCSS^- 5 
«S«|jt<$©i!i jtXM^ItiB^^ /cib©X€BrM0©— 

[02 4 ] ig 1 ©ffle3SRjBcc^-&:t- 5 ^ {^mmm<o 

[02 5] m2©fie3feS?Si5lC^S:i— 5 ^i/«S1»^© 

[##©UilB] 

1.11.12 Si CSS 

2, 3 2 nMS i C^iS 

2 s HI ©^«ffi«J^ ( y-x«J^) 

2d H 2 ©i^SI^ ( F U -r 

4 

5 7 -f -;L'F«ai»)!g 

6 7 ^ Fjei»M©papa} 

7, 4 7 SSffi 

7 s y-x«eM 
7d Fu-omffiis 

8. 8s. 8d ttH^StEB 

9 ^mmwmi^ 

9 s ^1 ©*«®ie« ( v-xis^) 

9 d H 2 ©i«ffiiB» ( F n' >iefa) 
17. 17s. i7d m\ oymwm 

27, 27s. 27d mi ©^i*«M- (0 1 ©SMtM 
©^>t) 

19 m2(ommi: 

2 0 + 

2 1 :i.y^>if-7:^i^ 

22. 23. 34. 62 7+FUyxF 

3 3 -Y:t>aA-7Xi' 

3 5 -<*>aA;^^t'-M 

4 2 mi^«M(Niei) 

4 3 Si m.\m ( y Fi»j*IB) 

4 4 ^^jgjai^i^iii 

4 5 5 d'«)5Wt 

6 1 V- FSfi6Mf4 

6 3 y-hms 

77. 77s. 77d KSS 

8 1 }ri^-i>mm (.m2 <D^^mm) 

8 2 FUW>ttIS8USIc;il 
8 3 FU-/>1iS 



49 

8 4 y-hmm 
8 5 y-vmmsimm 

8 6 ^-hmffiS 

8 7 y-:^mm m i o^mmmm) 



(26) 



2002-93742 



50 



* 9 1 mKD^mmmm (y->^ieiS) 

9 2 y-MB^ 

9 7 y-x^SM 

* 9 8 v-xftnj^isa 



[09] 




[S2] 



[S3] 



(a) 
34 
33 




©I) 




3tMHtJi 



32 



3Tp+ 31p+31p+ Slp+31p+3tp+ (0) 

■will II |j5,J2 



4jiSffiUi(CVDSiOz) 



(CVPSIOt) 



^33 

^1 



(c) 



.1 scats 




(27) 



2002-93742 




(28) 



#ig 2002-93742 



m8] 



[SI 0] 





Ca}M4aanin (b)M^Otan (c}M=^aann (cOM-SOim (9)NI4arm 



112] 




10^' 



10i« ID" 10?0 Ifl^l 




2002-93742 





(31) 



2002-93742 



lmi9] [H20] 




[022] 



77 MS^tyy 




i^ia 2002-93742 



[023] [025] 




(33) 



2002-93742 



CSDInt.Cl.' mm^^ FI t-73-KC#*) 

H 0 1 L 29/74 H 0 1 L 29/74 M 

29/744 C 

29/78 29/78 3 0 1 B 

21/336 3 0 1 P 

29/78 6 5 2 29/80 F 

21/338 V 

29/812 29/91 A 
29/80 
21/329 



4M104 AA03 BB13 BB14 


BB21 


BB24 


BB25 BB26 BB27 


BB28 


CCOl 


CC05 DD02 DDOS 


DD09 


DdO 


DDIX DD16 D017 


DD19 


D022 


DD26 DD34 D035 


DD68 


D078 


DD84 FFOl FF13 


FF28 


GG02 


CG03 CG06 CXi07 


GG09 


GG12 


CG18 GG20 HH09 


HHll 


HH14 


HH15 HH16 HH18 






5F003 BH05 BMOl BPll 


BP21 


BP24 


BP41 BP46 BZOl 


B202 


BZ03 


BZ04 






5F005 AA03 AB03 AC02 


AEOl 


AE07 


AF02 AH03 AH04 


BA02 


BB02 


GAOl 






5F040 l>VOO DC02 EC04 


EC20 


EDOl 


ED03 ED04 EF09 


EH02 


EK05 


FC23 






5F102 FBOl GB04 CC08 


CC09 


CDOl 


CD04 CJ02 CROl 


GR04 


GS04 


GV07 HC07 HCia 


HC15 


HC21 



